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DETAILED ACTION 

1. This office action is in response to amendments filed May 19, 2004, July 2, 2004 and 
October 4, 2004. Claims 51-69, 71, 72 and 74-93 were previously pending. Applicants cancelled 
claims 66 and 89 and amended claims 71 and 72. Claims 51-65, 67-69, 71, 72, 74-88 and 90-93 are 
pending and will be examined. 

2. Applicants' amendments and claim cancellations overcame the following: rejection of 
claims 71 and 72 under 35 U.S.C. 1 12, second paragraph; objection to claim 89 as a substantial 
duplicate of claim 88. All other rejections are maintained for reasons given in the "Response to 
Arguments" section below. 

3. Applicants' declaration under 37 C.F.R. 1.131, submitted May 19, 2004 has not been 
considered, since it is unsigned (see MPEP 715.041): 

715.04 Who May Make Affidavit or Declaration; Formal Requirements of 
Affidavits and Declarations [R-2] 

L WHO MAY MAKE AFFIDAVIT OR DECLARATION 

The following parties may make an affidavit or declaration under 37 CFR 1.131 : 

(A) All the inventors of the subject matter claimed. 

(B) An affidavit or declaration by less than all named inventors of an application is 
accepted where it is shown that less than all named inventors of an application 
invented the subject matter of the claim or claims under rejection. For example, one 
of two joint inventors is accepted where it is shown that one of the joint inventors is 
the sole inventor of the claim or claims under rejection. 

(C) **>If a petition under 37 CFR L47 was granted or the application was accepted 
under 37 CFR L42 or 1.43, the affidavit or declaration may be signed by the 37 CFR 
1.47 applicant or the legal representative, where appropriate.< . 

(D) The assignee or other party in interest when it is not possible to produce the 
affidavit or declaration of the inventor. Ex parte Foster, 1903 CD. 213, 105 O.G. 
261 (Comm'rPat. 1903). 

Affidavits or declarations to overcome a rejection of a claim or claims must be made 
by the inventor or inventors of the subject matter of the rejected claim(s), a party 
quahfied under 37 CFR 1.42, 1.43, or 1.47, or the assignee or other party in interest 
when it is not possible to produce the affidavit or declaration of the inventor(s). 
Thus, where all of the named inventors of a pending application are not inventors of 
every claim of the appHcation, any affidavit under 37 CFR 1.131 could be signed by 
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only the inventor(s) of the subject matter of the rejected claims. Further, where it is 
shown that a joint inventor is deceased, refuses to sign, or is otherwise unavailable, 
the signatures of the remaining joint inventors are sufficient. However, the affidavit 
or declaration, even though signed by fewer than all the joint inventors, must show 
completion of the invention by all of the joint inventors of the subject matter of the 
claim(s) under rejection. In re Carlson, 79 F.2d 900, 27 USPQ 400 (CCPA 1935). 

Information Disclosure Statement 

4. In the response filed May 19, 2004, Applicants indicated submission of the reference CIO 
from the IDS filed July 14, 2004. The reference was not received by the office. 

Response to Arguments 

5. Applicant's arguments filed May 19, 2004 have been fully considered but they are not 
persuasive. 

A) Regarding the rejection of claims 51-58, 60-62, 64-73, 79, 80, 82, 83, 85-89 and 93 under 
35 U.S.C. 102(e) as anticipated by Wohlstadter et al, Applicants argue that Wohlstadter et al is not 
prior art in view of the submitted declaration under 37 C.F.R. 1.131. However, the declaration has 
not been considered, since it is unsigned. 

The rejections are maintained. 

B) Regarding the rejection of claims 59, 63, 81, 84 and 85 under 35 U.S.C. 103(a) over 
Wohlstadter et al. and Kayyem et al., Applicants argue that Wohlstadter et al. is not a prior art 
reference in view of the submitted declaration. As explained above, the declaration has not been 
considered, because it is unsigned. 

The rejection is maintained. 

Claim interpretation 
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6. Before proceeding with the rejection, definitions of terms "electrode" and "shielding" will 
be provided. Applicants do not define the term "electrode" in the specification. However, 
Applicants define "solid support comprising a metallic surface": 

"... By "soUd support comprising a metallic surface" or grammatical equivalents herein is 
meant a surface that has a metallic layer. Suitable metallic layers include any metals to which thiol 
groups may be attached, with gold and copper being preferred, and gold being particularly 
preferred. Thus, any material which can be made to contain a metallic layer or film can be used as a 
solid support. Accordingly, the entire surface may be metal, or only a thin layer or film of metal on 
the top of a different material may be used. Thus, for example, glass, plastic, polymers, graphite, or 
metals other than gold and copper can be used as a support, with at least a portion of one side of the 
support having a metallic surface." 

Therefore, the term "electrode" will be considered as meaning "a solid support comprising a 
metallic surface". 

7. The term "shielding" is used here in its everyday meaning, i.e. "preventing physical 
contact". Therefore, "blocking moieties shielding nucleic acids from the electrode" means any 
structural elements which prevent contact of target and/or probe nucleic acids with the electrode. 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United States 
before the invention thereof by the applicant for patent, or on an international application by another who has 
fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention thereof by 
the applicant for patent. 
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The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(AIPA) and the Intellectual Property and High Technology Technical Amendments Act of 2002 do 
not apply when the reference is a U.S. patent resulting directly or indirectly from an international 
application filed before November 29, 2000. Therefore, the prior art date of the reference is 
determined under 35 U.S.C. 102(e) prior to the amendment by the AIPA (pre-AIPA 35 U.S.C. 
102(e)). 

9. Claims 51-58, 60-62, 64, 65, 67-69, 71, 72, 74, 79, 80, 82, 83, 85-88 and 93 are rejected 
under 35 U.S.C. 102(e) as being anticipated by Wohlstadter et al. (U.S. Patent No. 6,066,448 A; 
cited in the previous office action). 

Regarding claims 51 and 80, Wohlstadter et al. teach a method for detecting nucleic acid 
hybridization, the method comprising: 

a) adding a target nucleic acid to an array to form at least a first hybridization complex, said 
array comprising a solid support having a plurality of regions, each region comprising an electrode 
and a self-assembled mixed monolayer (Wohlstadter et al. teach hybridization of an analyte nucleic 
acid (=^target nucleic acid) to nucleic acid probes linked to a PMAMS (patterned, multi-array, multi- 
specific) surface, (col. 54, lines 38-53). The PMAMS, comprising an array of binding domains (= a 
plurality of regions), are prepared on a solid support by patterning of self-assembled monolayers. 
Mixed monolayers may be used to control the density of binding reagents (col. 36, lines 16-20). 
Binding domains contain binding reagents, such as nucleic acids (col. 11, lines 13-24, 40-50; col. 
20, lines 30-67). A plurality of binding domains with different nucleic acid probes in each of them 
can be prepared (col. 45, lines 56-65). The support may be metal (col. 12, lines 5-9).) 

comprising 
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i) blocking moieties, having a first end attached to said electrode, wherein said 
blocking moieties shield nucleic acids fi-om said electrode (Wohlstadter et al. teach 
blocking molecules and blocking polymers covalently attached to the surface (col. 
33, lines 63-65; Fig. 28). Therefore, as can be seen from Fig. 28, the blocking 
molecules will prevent contact of any other molecule, such as a nucleic acid, with the 
surface. In an alternative interpretation, since the linker to which the nucleic acid is 
attached prevents contact of the nucleic acid with the electrode, the linker itself can 
be considered as a blocking moiety. Also, there are linkers in the monolayer without 
other molecules attached to them, and these serve as blocking molecules as well.); 
and 

ii) at least one modified nucleic acid comprising a nucleic acid and a linker moiety 
having a first and second end; 

wherein said first end of said linker is attached to said electrode and said second end is covalently 
attached to said nucleic acid (Wohlstadter et al. teach attachment of OH-terminated alkane thiol, 
SH--(CH2)i i-OH (= linker moiety) to a gold surface, followed by addition of nucleic acids to form 
modified nucleic acids (col. 56, lines 14-40), which can be attached to the linker covalently (col. 56, 
lines 38, 39).); 

wherein at least two different regions comprise different probe nucleic acids (Wohlstadter et al. 
teach a plurality of binding domains with different nucleic acid probes in each of them (col. 45, 
lines 56-65).); 

b) adding an agent that distinguishes between single and double stranded nucleic acids 
(Wohlstadter et al. teach using electrochemical labels which distinguish between single-stranded 
and double-stranded DNA, such as intercalators (col. 35, Hues 13-28).); and 
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c) detecting the presence of said first hybridization complex (Wohlstadter et aL teach 
detection of double-stranded oligonucleotides using electrochemical labels which distinguish 
between single-stranded and double-stranded DNA, such as intercalators (col. 35, lines 13-28).). 

Regarding claims 52, 53 and 82, Wohlstadter et al. teach attachment of binding reagents to 
the surface using a sulfur linkage (alkane thiol) (col. 17, lines 62-67; col. 56, lines 14-40). 

Regarding claim 54, Wohlstadter et al. teach gold electrodes (col. 27, lines 21-25). 

Regarding claims 55, 57, 80 and 83, Wohlstadter et al. teach a linker (spacer) with a formula 
SH-((CH2))n-X (thiol alkane), which binds to a gold surface. The spacer is linked to a linking 
group, which is in turn linked to a binding reagent (col. 52, lines 55-60; col. 53, lines 1-51; col. 56, 
lines 23-36). Blocking molecules and blocking polymers are covalently attached to the surface via 
linker molecules (col. 33, lines 56-64; Fig. 28). Therefore, since the blocking moieties are attached 
to the linkers containing alkyl groups, they comprise alkyl groups, anticipating the limitation of 
claim 57. Also, (see the explanation for claim 51), since the linker itself can be considered as a 
blocking moiety, the claim limitation is anticipated. 

Regarding claims 56 and 71, Wohlstadter et al. teach a linker (spacer) with a formula SH- 
((CH2))n-Y (thiol alkane), where Rl and R2 are hydrogen (col. 52, lines 55-60; col. 53, lines 1-51; 
col. 56, lines 23-36). 

Regarding claims 58, 72 and 87, Wohlstadter et al. teach that the alkane thiols contain from 
1 to 100, 2 to 24 or 2 to 18 carbons (col. 35, lines 65-67; col. 36, lines 1-3), anticipating the 
limitation of n greater than 6. 

Regarding claim 60, Wohlstadter et al. teach a linker (spacer) with a formula SH-((CH2))n-X 
(thiol alkane) (col. 52, lines 55-60; col. 53, lines 1-51; col. 56, lines 23-36). Since the linker itself 
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can be considered as a blocking moiety, and it is a straight chain alkyl group, the claim limitation is 
anticipated (see the explanation for claim 51). 

Regarding claims 61 and 68, Wohlstadter et al. teach that the alkane thiols contain from 1 to 
100, 2 to 24 or 2 to 18 carbons (col. 35, lines 65-67; col. 36, lines 1-3), anticipating the limitation of 
alkyl ranging from 1 to 20 carbon atoms. 

Regarding claims 62 and 85, Wohlstadter et al. teach a plurality of different blocking 
moieties, such as polymers or proteins (col. 32, lines 6-10; col. 33, lines 63-65). 

Regarding claim 64, Wohlstadter et al. teach a linker (spacer) with a formula SH-((CH2))n-X 
(thiol alkane) (col. 52, lines 55-60; col. 53, lines 1-51; coL 56, lines 23-36). Since the linker itself 
can be considered as a blocking moiety, and it is an alkyl group, the claim limitation is anticipated 
(see the explanation for claim 51). 

Regarding claim 65, Wohlstadter et al teach a linker (spacer) with a formula SH-((CH2))n-X 
(thiol alkane) (col. 52, lines 55-60; col. 53, lines 1-51; col. 56, lines 23-36), where the alkane thiols 
contain from 1 to 100, 2 to 24 or 2 to 18 carbons (col. 35, lines 65-67; col. 36, lines 1-3), 
anticipating the limitation of n = 16. Since the linker itself can be considered as a blocking moiety, 
the claim limitation is anticipated (see the explanation for claim 51). 

Regarding claim 67, Wohlstadter et al. teach a linker (spacer) with a formula SH-((CH2))n-X 
(thiol alkane) (col. 52, lines 55-60; col. 53, lines 1-51; col. 56, lines 23-36), therefore Wohlstadter et 
al. teach a straight chain alkyl group. 

Regarding claims 69 and 86, Wohlstadter et al. teach a linker (spacer) with a formula SH- 
((CH2))n-X (thiol alkane) (col. 52, lines 55-60; col. 53, lines 1-51; col. 56, lines 23-36), where the 
alkane thiols contain from 1 to 100, 2 to 24 or 2 to 18 carbons (col. 35, hues 65-67; col. 36, lines 1- 
3), anticipating the hmitation of n = 16. 
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Regarding claims 74 and 88, Wohlstadter et al. teach blocking moieties comprising 
phosphate (= phosphorus containing moiety) (col. 32, line 11). 

Regarding claims 79 and 93, Wohlstadter et al. teach intercalating agents (col. 35, lines 25- 

28). 

Claim Rejections - 35 USC §103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

1 1 . Claims 59, 63, 81, 84 and 85 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wohlstadter et al. and further Kayyem et al. (U.S. Patent No. 6,096,273; cited in the previous office 
action). 

A) Teachings of Wohlstadter et al. are discussed above. Wohlstadter et al. teach polymers 
as blocking moieties, but do not teach blocking moieties being branched molecules. 

B) Kayyem et al. teach attachement of nucleic acids to electrodes (Abstract). Keyyem et al. 
teach attachment of passavation agents (= blocking molecules) in the form of monolayers to 
electrodes (col. 23, lines 35-65). The passavation agents include branched alkyl groups (col. 24, 
lines 29-35). 

It would have been prima facie obvious to one of ordinary skill in the art at the time of the 
invention to have used the branched molecules of Kayyem et al. in the method of Wohlstadter et al. 
The motivation to do so, provided by Kayyem et al., would have been that addition of alkyl groups 
altered packing of the moieties on the electrode, flexibility and a degree of hydrophobicity of the 
oligomers (col. 24, Hues 29-34), i.e. providing control over the properties of the monolayers. 
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12. Claims 75-78 and 90-92 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wohlstadter et al. and Kayyem et al. (U.S. Patent No. 6,096,273; cited in the previous office 
action). 

A) Teachings of Wohlstadter et al. are discussed above. Wohlstadter et al. teach attachment 
of nucleic acids to linkers, but do not teach attachment at a 2' position of a ribose (claims 75 and 
90), at a 3' position of a ribose (claims 76 and 91), at a base (claims 77 and 92) or at a phosphate 
(claim 78). 

B) Regarding claims 75, 76, 90 and 91, Kayyem et al teach attachment of nucleic acid 
molecules to conductive oligomers (^ linkers) at a 2' or 3' positions of ribose (col. 15, lines 6-11). 

Regarding claims 77 and 92, Kayyem et al. teach attachment of nucleic acid molecules to 
conductive oUgomers at a base (col. 13, lines 44-59). 

Regarding claim 78, Kayyem et al. teach attachment of nucleic acid molecules to conductive 
oUgomers at a phosphate (col. 16, lines 14-27). 

It would have been prima facie obvious to one of ordinary skill in the art to have used the 
covalent attachments of nucleic acids to conductive oligomers of Kayyem et al. in the method of 
Wohlstadter et al. The motivation to do so, provided by Kayyem et al., would have been that 
attachment of nucleic acids to conductive oligomers "...provides for novel gene probes, which are 
useful in molecular biology and diagnostic medicine. In this embodiment, single stranded nucleic 
acids having a predetermined sequence and covalently attached electron transfer moieties, including 
an electrode, are synthesized. The sequence is selected based upon a known target sequence, such 
that if hybridization to a complementary target sequence occurs in the region between the electron 
donor and the electron acceptor, electron transfer proceeds at an appreciable and detectable rate. 
Thus, the invention has broad general use, as a new form of labelled gene probe. In addition, since 
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detectable electron transfer in unhybridized probes is not appreciable, the probes of the present 
invention allow detection of target sequences without the removal of unhybridized probe. Thus, the 
invention is uniquely suited to automated gene probe assays or field testing." (col. 5, lines 6-22). 

13. No claims are allowed. 

Conclusion 

14. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy 
as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS 
from the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the 
mailing date of this final action and the advisory action is not mailed until after the end of the 
THREE-MONTH shortened statutory period, then the shortened statutory period will expire on the 
date the advisory acfion is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action, hi no event, however, will the statutory 
period for reply expire later than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Teresa E Strzelecka whose telephone number is (571) 272-0789. The 
examiner can normally be reached on M-F (8:30-5:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Gary Benzion can be reached on (571) 272-0782. The fax phone number for the organization where 
this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



TS 

December 13, 2004 




PRIMARY EXAMINER 




